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(54) AbatractTide 

Flow control apparaHis and nietfiod 

(57) A method for obtaining equaiized production from deviated weilbores comprising a plurality of spaced 
apart flow control device 20a-n which are deployed along the length of the wellbore 14. Each control device 
Includes a flow valve 24a-n and control units 26a-n to control flow output from the flow control device. The 
control unit may communicate with surface equipment 50 or act autonomoisly to take actions downhole 
based on programmed instructions provided to the control unit The fluid fronri various zones ZyZ^ are drawn 
in a marmer that depletes the reservoir uniformly along the entire length of the wellbore. Each flow control 
device is initially set at a rate determined from initial reservoir simulations or models. The depletion rate, 
water, oil and gas content pressure, temperature and other desired parameters are determined over a time 
period. This data is utilised to update the initial reservoir model, which in turn is utilised to adjust the flow rate 
from one or more zones so as to equalize the flow rate from the reservoir. The present invention also provides 
a flow control device which includes an outer shroud (fig2B,235) that reduces the effect of fluid impact on the 
flow control device and one or more tortuous paths (fig2A,214) ^uhich carry the formation fluid into the 
production tubing (fig2A»220). 
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Figure 7A 
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The well has been drilled, logged and geophysical map has been created 
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Reservoir Inflow Control Device Is Run in Place 
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Reservoir Inflow Control Device Is Installed 
And Production Liner Can Be Run 
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FLOW CONTROL APPARATUS AND METHOD 



1 Dj^tTtfnnTT'ifWff QP™' 

2 

3 1.. rHlTTfthfll'""'"^ 



4 

5 



This invention relates generaUy to methods of producing hydroc^bons 

6 from weUbores formed in subsurface fomiations and more |«rticul«^^ 

7 apparatus and methods for regulating and/or equaTuring production from 

8 different 2ones of a wellbore to optimize the production from the associated- 

9 reservoirs or pay zonae. 

12 

13 To produce hydrocarbons from earth fpmiatlons.weUbores are drilled 

14 into reservoir or pay zones. Such we«bores ate completed and perforated 

15 at orte or more «nes to recover hydrocarbons from the resen^irs. 

16 Hori^ntal wellbores are now frequently fomied Irto a pay zone to increase 

17 production and to obtain on the aggregate higher quantities of the 
•18 hydrocarbotw from such reservoirs. 

19 

20 Sand screens of various designs and slotted liners are commonly 

21 placed between the fom«tion and a tubing (production tubing) in the 
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1 weilbore, which transports formation fluid to the surfoce to prevent.entry of 

2 sand and other solid particulates into the tubing. Screens of different sizes 

3 and configuration are commordy used as sand cpntrof devices. The prior art 

4 screens typically erode substantially over time. The present invention 

5 provides a screm wfuch less susceptftrie to erosion compared to prior art 

6 screens. . 
7 

8 Excessive fliid flow rates from any production zone can cause, 

9 among otiier things, vxoos^e pressure drop between the fomnation end the 

10 weilbore casing, relatively quid; erosion of inflow devices, water or gas 

11 coning, caving, etc. Therefore, to avoid such problems, fluid flow from each 

12 production zone is controlled or regulated. Several flow conbrol devices have 

13 been utilized for regulating or controOing production of fonnation fluids. One 

14 recent device passes the fomurtion fluid through a spiral around a tubular to 

15 reduce the pressure drop before the fluid is allowed to enter the tubing. The 

16 spiral provWes a tortuous -patii, which can be plugged at one or more places 

17 to adjust the fluid flow from the formation to the tubing. This device, 

18 although effective, must be set at the surfa^ prior to its installation.' United 

19 States Patent Application Serial No. 08/673,483 to Coon, filed on Juhr ^ * 

20 1996, and assigned to the assignee of this application, discloses sn 

21 electrically operable sliding sleeve for controlling fluid flow tlirough a 

2 



1 tortuous path. This sfiding sleeve may be operated from the surface. U.S. 

2 Application No. 08/673,483 Is Incorporated herein by reference. The 

3 presert inventten provides a flow control device th« 

4 or set at any mtermediate flow rate from the surface. It also includes 

5 multiple fluid paths, each of which may be hidependently controlled to 

6 control the fonnatlon-fluid flow into the tubing. 

7 

8 In vertical wellbores, several zones are produced simultaneously. In 

9 horizontal weabores, the wellbore may be perforated at several zones, but 

10 is typically produced from one zone at a time. This Is because the prior art 

11 methods are not designed to equalize flow from the reservoir throughout the 

12 entire wellboro. Further, the prior art methods attempt to control pressure 

13 drops and not the fluid flows from each of the zones simultaneously, 

15 The present invwition provides methods for equalizing fluid flow from 

16 muWple producing zones ma horizontal wellbore. Each production zone mey 

17 be independently controUed from the surfade or downhole. This invention 

18 -too provides an altemetive system wherein fluid flow from various zones is 

19 set at the surface besed on reservoir modeling and field simulations. - 
20 
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2 

3 The present invention Tprovides a fluW flow control device for 

4 coirtroinng the fonnation-fluid flow rete through a production str^ The 

5 device includes a generally tubular body for placement into the weilbore. 

6 The tubular body is lined with a sand screen and an outer shroud. The 

7 shroud reduces the amount of fkiW that directly impacts the outer surface 

8 of the screen, thereby reducing the screen erosion and Increasing the screen 

9 life. The fluid from the screen flows Into one or more tortuous paths. Each 

10 tortuous path has an associated flow control device, which can be activated 

11 to independently open or dose each tortuous path. Alternatively, flow from 

12 each path may be regulated to a desired rate. 
13 

14 Each flow control device further may include a control unit for 

15 controlling the output of the flow control device. The control unit may 

16 communicate with a surface control unit, which is preferably a computer- 

17 based system. The control unit peifomw two-way data and signal 

18 commurrication with the surface unh. The control unit can be programmed 

19 to contrd its associated device based on coinmand signals from the surface 

20 unit or based on programs stored in the control unit. The communication 

21 may be via any suitable data communication link including a wireline, 

4 



1 acoustic and dectromagnetic tdemeov system. Each flow control davice 

2 maybeindapendafitJycontroltedvirfthoutlntam^ 

5 the production string. The ftew control devices may communicate with each 

4 other and control the fluid flow based on Instructions programmed in their 

5 respective contrd units and/or based on command signaiapmv^ 

6 surface control unit. 
7 

8 . In a preferred method, a plurality of spaced apart flow control device 

9 are deployed along the length of the horizontal wellbore. In one method of 

10 the invention, it is prefened to draw fluids from various zones in a manner 

11 that wiU deplrte the reservoir, unifbnnly along the entire lengtii of the 

12 wellbore. To achieve unifom, depletion, each flow control device is Initially 

13 set at a rate detennlned from initial reservoir simulations or models. The 

14 depletion rate, water; oil and gas content, pressure, temperature and other 

15 desired parameters are determined over a time period. TNs data is utilized 

16 to update tiie initial resenroir model, which in tum to utifized to adjust the 

17 flow rate from one or more zones so as to equalize the flow rate from the 

18 reservoir. 
19 

20 In an alternative method, production zones are defined and flow 

21 setting for each zone is fixed at the surface prior to installation of the flow 



1 control devices. Such a system is reiativeiy inexpensive but would only 

2 partialiy equalize the production from the Teservoir as tt would be based on 

3 a fuiori reservoir knowledge. 

4 .' 

5 The pres^ Invention provides a method of productng hydrocwbons 

6 from a reservoir having a deviated/substantially horizontal wellbore formed 

7 therein, said method, comprising: (a) placing a pKiraTity of flow control 

8 devices in the weilbore, each flow control device set to produce formation 

9 fluid at an initial rate associated with each such flow control devicer (b) 

10 determining at least one characteristic of the fluid produced through the 

11 wellbore; and (o) ad|usting"the flow rate through said flow control devices 

12 so as to equalize depletion of hydrocarbons from- the reservoir over a time 

13 period. 
14 

16 Examples of the more important features of the invention have been 

16 summarnsd rather broadly in order that the detailed description tiiereof diet 

17 follows may be better understood, and in order that the contributions to the 

18 art may be appreciated. There are, of course, additional features of the 

19 invention that will be described hereinafl»r and which will fonn the subject 

20 of The claims appended hereto. 
21 



6 



^ pffl pc nPSCRIp noitf QP THE DRAWIMQS 
2 

3 For detailed understandinQ of the present invention, reference shodd 

A be made to the following detafled description of the preferred embodiment; 

5 taken In conjunction with the accoropanytng drawings. In which like elements 

6 have been given like numerals, and wherwn: 

7 . ■ 

8 HQ. 1 shows a horizontal wdlbore having a plurality of spaced apart 

9 flow control devices for producing hydrocarbons from a reservoir according 
10 to one method of the present invention. 

11 

12 FIG. 2A shows a partial schematic view of a flow control device for 

13 use in the system shown in FIG. 1 . 
14 

15 RQ. 2B shows a partial cut off view of a sand control section for use 

16 . with the flow-control device of FIG. 2A. 
17 

18 FIG. 3 shows control devices and eertan sensora for use with the flow 

19 control device of HG 2A. 
20 

21 FIG. 4 shows a hypothetical graph showing the flow rate from.various 
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I zones of a horizontal wellbore according to one method of tine present 
•2 invention. 

3 

4 FIG. 5 shows a relationship between the pressure differentiai tmd the 

5 flow rate associated with various (Mroduction zones of a weilbore. 
6 

7 FIG. 6 shows a scenario relating to the effect qf adjusting the flew 

8 fate from a production zone on production of hydrocarbons and watar from 

9 such zone. 
10 

II PIG. 7 shows an alternative method of equalizing prodmtion from a 
12 reservoir by a horizontal wellbore to the method of system of HQ. 1 

13 

14 f^tn-Aii EP PgSCRiPTlOISl OF PREFERRED EMBQDIMEMK 

15 

16 FIG. 1 is a schematic illustrating a system 10 for producing 

17 hydrocarbons from a welll)ore according to one method of the present 

18 invention. FIG. 1 shows a wdlfaore 14 having an upper casing 12 fonned in 

19 an earth formation 1 1 according to any known method. A plurality of fluid 

20 flow devices or fluid flow devices 20am are placed spaced apart in the 

21 horizontal segment 14a of the wellbore 14. For the purposes of this 
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1 disclosure, a flow control device is generally designated by numeral 20. The 

2 con8tructlor»andop€ratfort<rfahovd 

3 coritroldevkjes 20 are described bdow in reference ID nOS2A-^^ 

4 for the purpose <rf this inventioii, any suitable flow control devi^ 

5 beused. The springs between the flow cortrol devices 20 are detennined 

6 based on the characteristics of the reservoir 1 1 . as described In more detail 

7 later. 
8 

9 Each flow control device 20a-n includes a flow valve and a control 

10 unK. The devices 208-n are respectively shown to contain flow regulation 

11 devices such as valves, valves 24a-n and control units 26a^. For the 

12 purposes of this invention, a flow control device is generally designated by 

13 numeral 24 and a control unit Is generally designated by numeral 26. Also, 

14 for the purpose of this invention, flow control vah«s 24 shaB mean to 

15 include any device that is utilized to control the flo.w of fluid from the 

16 reservoir 11 Into the wdlbore 14 and control units 26 shall mean to mdude 

17 any circuit or device that controls the flow valves 24. 

18 When the wellbore Is in production phase, fluid 40 flows from the 

19 formation 11 into channels 22a - 225 at each flow control device, as shown 

20 by the arrow 22a'-22n'. The flow rate through any flow control devices 20 

21 wfll depend upon the setting of its associated flow control valve 24. fw the 



1 purpose of Ulustratlon, the flow rates assoclsted with the flow control 

2 devices 20a-20n are respeotivety designated by Q^-Q^ conespondihg to 

3 production zones Z^-Zn'of ^e formation 11. • 

4 stili referring to RG.1, each flow control device 20a-20n or zone Z,« 

5 Z. may have any number of devices end sensors for determining selected 

6 formatioh and weiibore parameters, aements 30a-30n respectively 

7 represent such devices end sensors corresponding to flow control devices 

8 20a-20n or zones Zi-Zg. Such devices and sensors are generally designated 

9 by numeral 30. Devices and sensors 30 preferably include temperature 

10 sensors, pressure sensors, differential pressure sensors for providing the 

11 pressure drop between selected locations conresponding to the production 

12 zones Zt-Zg, flow rate devices, and devices for determining the constituents 

13 {<a. gas and water) of the fornurdon flind 40. Packers 34 mey be 

14 selectively placed in the weiibore 14 to prevent the passage of the fluids 

15 through the annulus 39 between adiacent sections. - 
16 

17 The control units 26a-26n control the operation of their associated 

18 flow control vah/es 24a-24n. Each control unit 26 preferably includes 

19 programmable devices, such as microprocessors, memory devices eral other 

20 circuits for controlling the operation of the flow control devices 20 and for 

21 communicating with other sensors and devices 30. The control units 26 

10 



, ^ «y .» ad.pt- 

3 condign. P."--- Th. -nh. « «, b. 

4 pro,«au««.«.P-«.*dr«««.Pr«"«<^"'-^ 

5 ^«o«dpro^o.e«nm«*pn«ld=dfrom»«»n«iu™..T^ 

10 communication untts, etc. 

« pri„,todmin9».y»ellb«e.««*..«h.w-lb«12,-i«nic«»v^ 

« .r.™dat.m«.*.«a»urt.«1om««i««.such«tl»f.nn=don11. H 

14 «h«w..lbo«l««b«nddWlntt«««f«d.v«.*«.«o«««d«1or 

16 *.flaklir An «ch Wonnad«. I. pref^ablv u«fe«l to .imutat. th, 
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17 .im««i..v«n»d-is*««d«»d»d«=mUne««loc«ionof«ch<^ 

18 conm-d««-20lr«»w-lbo«14»«l*ein*ti.l*>wr«esQ,-Q.. 71» 
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21 de«rtce.20^20n a™ ««.in«all«l«*dr«.«a«l location, in *.v««bo« 
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I 14 by any suitable method known in the art- 
2 

3 The production from each flow control device 20 achieves a certain 

4 initial equilibrium. The data from the devices 30B-30n is processed to 

5 determine the fluid constituents, pressure drops, and any other desired 

6 parameters. Based on the results of the computed parameta«« the initial or 

7 starting reservoir model is updated. The updated model is then utilized to 

8 determine the desired flow rates for each of the zones Z^-Z, that will 

9 substantially equalize the production from the reservoir 11. The flow rate 
10 through each of the flow control devices 20a-20n is then independently 

I I adjusted so as to unif ormiy deplete the reservoir. For exemplar if a particular 

12 zone starts to produce water at more than a preset value, the flow control 

13 device associated witit such zone is activated to reduce the production from 

14 such zone. The fluid production from any zone producing mostly water, may 

15 be completely turned off. This method allows manipulating the production 

16 from the reservoir so as to retrieve the most amount of hydrocartx>ns from 

17 a 'ghren reservoir. Typically, the flow rate from each producing zone 

18 decreases over time. The system of the present invention makes it possible 

19 to ind^endently and remotely edjust the flow of fluids from each of the 

20 producing zones, without shutting down production. 
21 
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1 The control units 26a-26n may communicate with each other and 

2 control the fluid flow through their associated flow control devices to 

3 optimize' the production from the welibore 14. The instructions for 

4 eontroifins tfie flow may be programmed in dowryicie memory (not shown) 

5 associated witii each such control unit or in the surface control unft 50. 

6 Thus, the present invention provides a fluid flow control system 10, wherein 

7 the flow rate associated with a numlDer of producing .zones Z,^ may be 

8 indet>endentiy adjusted, without requiring f^ysicai ntervention, such as a 
.9 shifting device, or requiring the retrieval of th>e flow control device or 
10 ijequiring shutting down production. 

11 

12 The surface control unit 50 may be programmed to display on the 

13 display unit 52 any desired information, 'mcludtng the position of each flow 

14 control valve 24a-24n, the flow rate from each of the producing zones Z^-Z., 

15 oil/water content or ofl and gas content, pressure and temperature of each 

16 of the producing zones Z^'Z„, and pressure drop across ea^ flow control 

17 device 20a-20n. 

18 Still referring to FIG. 1, as noted above, the system 10 contains 

19 various sensors distributed along the welibore 14, which provide information 

20 about the flow rate, oO, water and gas content, pressure and temperature of 

21 each zone Z^rZ,. This information enables determination of the effect of 

13 



1 each production zone 2,-2. on the reservoir 1 1 and provides early warnings 

2 about potential problems with the wdlbore 14 and the reservoir 11 . The 

3 information is also utiBzed to determine when to perform remedial work, 

4 v»rtrich may indude cleaning operations and injection operations. The system 

5 10 Is utilized to detenrone the kjcation and extent of the injection operations 

6 and also to monitor the mjection operations. The system 10 can be operated 

7 from the surface or made autonomous, wherein the system obtains 

8 information about downhole paramiBters of interest, communicate 

9 Information b^ween the various devices, and takes the necessary actions 

10 based on programmed instructions provided to the downhole control units 

1 1 26a-26n. The system 10 may be designed wherein the dowimhole control- 

12 units 16a-16n communicate selected results to the surface, communicate 

13 results and data to the surface or operate vahres 24a-24n and 30a-30n 

14 based on commands received from the surface unit SO. 

15 

16 HQ. 2A shows a.partial schanatic view of a flow control device 200 

17 for use in the system of FIG. 1 . The device 200 has an outer sand control 

18 elemerrt 202 and an inner cyfindrical member 204 together forming a fluid 

19 channel 206 therebetween. Formation fluW enters the channel 206 via the 

20 sand conticl element 202. The channel 206 delivers the formation fluid 210 

21 to one or more spiral tubings or conduits 214 or tortuous patiis, which 
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1 reduce the pressure drop between the inlet arKl the outlet <rf 

2 tubings 214. The fluid 210 leaving the tubings 214 is discharged into the 

3 production tubing 220 from where it is transported to the surface. 

4 ■ 

5 F1Q.2B shows a partial cut-off view of a sand control section 235 for 

6 use with the flow control device 200 of inc. 2iL it indudes an outers^ 

7 235 Which has alternating protruded surfaces 240 and ind«^ 

8 surfaces 244. The protnided surfaces 240 have sides 244 cut at an angle 

9 providing a vector design. This vector design inhibits the impact effect of 

10 the fom«tion fluid on the shroud 235 and the screen 280. v;rtiichb dl^ 

11 inside the shroud 235. 
12 

13 RG. 3 is a schematic 'illustration showing a control unit for controlHng 

14 the flow through the flow control device 200 of BG. 2. B6. 3 shows four 

15 tubings 214 numbered 1-4 and helically placed around the tubuter device 

16 204(FIQ.2AJ. The tubings 1^4 may be of diffcnwt i&es. Aflowoantrol 

17 device at the output of each of the tubings 1-4 controls the fluid flow 

18 through its associated tubing. In the example of RQ. 3, valves 310a-310d 

19 respectively control flow through tubings 1-4. A common flow control 

20 device (not shown) may be utilized to cbntroi the flow of fluid through the 

21 tubings 1 -4. Row meters and other sensors, such as temperature sensors, 

15 



1 pressure sensors etc. may be placed at any suitable location in the device 

2 200. In RQ. 3, flow measuring devices 314a-314d are shown dbposed at 

3 the tubing 1-4 outlets. The output from the tubings 1-4 is respectively 

4 shown by q,-<u. A suitably disposed control unit 330 controls the operation 

5 of the vah^es 310a-3l0d and receh«s Infonnation from the devices 314a- 

6 314d. The control unit 330 also processes information from the various 

7 suitably disposed devices and sensors 320 that preferal>ly include: resistivity 

8 devices, devices to detemnine the constituents of the formation fluid, 

9 temperature sensors, pressure sensors and differential pressure sensore, and 

10 communicates such Infonnation to other devices, including the surface 

1 1 control unit SO (FHS. 1 ) and other control units such as control units 26a-26n 

12 {RG. 11. 
13 

14 RQS. 4 ami 5 illustrate exan^es of flow rates from multiple resenror 

15 segments. In FIGS. 4 and 5, the flow rates Q,-Q„ correspond to the zones 

16 2,-Z„ shown in HG. 1. The actual flow rates are deiennlned as described 

17 above. By manipulating the flow rates Q,-Qik ©Ptimum flow rate profile for 

18 the raserveir can b« obtained. The total reservoir flow rate Q shown along 

19 the vertical axis is the sum of the individual flow rates Q,-Q.. Here the fluid 

20 regulating device (such as 310a-310n, R6 7) utilized to control the fluid 

21 discharge from the tortuous path operates at a fluid velocity where the fluid 

16 



1 flow from the formation is substantially insensitive to pressure changes In 

2 the formation near the. flow oontrol devioa and, thusr acts as a control valve 

3 for controlling the fluid discharge from the fonnation. This is shown by the 

4 position between dotted lines In FIG^ 5, where hp is the pressure drop. 
5 

6 HG. 6 shows how adjusting the flow rate C can reduce or diminate 

7 production of unwanted fluids from the reservoir, it, shows the potential 

8 impact of adjusting the flow rate on tlie production of constituents of the 

9 formation fluid. denotes the o3 flow rate and Q« denotes the water flow 

10 rate from a particular zone. As the formation fluid flow continCies over time, 

11 the water production 0^ niay start to increase at time and continue to 

12 increase as shown by the curved section 602. As the water production 

13 increases; the oil production decreases, as shown by the curved sections 

14 1504. The system of the present invention would adjust the flow rate/ i.e., 

15 increase or decrease the production so as to reduce the water production. 

16 The example of HG. 6 shows that decreasing the overall production Q from 

17 level 610 to 612 reduces the water production from level 608 to ievel 609 

18 and stabilizes the oil production at level 620. Thus, in the present invention* 

19 the overall production from a reservoir is optimized by manipulating ttie 

20 production flows of the various production zones. The above described 

21 methods equally apply to production from multi-iaterai weilbores. 

17 



1 

2 FK3. 7A-7C show an attemative method of equaiizing production from 

3 a horizontal wellbore. RG. 7A shows a horizontal wellbore zones 702, 

4 704 and 706 having different or contrasting permeabOities. The desired 

5 production from each of the zones is determined according to the reservoir 

6 model availaUe for the wellbore 700, as described above. To achieve 

7 equalized production from the various zones, a flow control device 710 in 

8 the form of a relatively thin liner is set in the weillbore 700. The liner 710. 

9 has openings corresponding to the areas that are selected to be produced in 

10 proportion to the desired flow rates from such areas.* the openings are 

1 1 preferably set or made at the surface prior to installation of the liner 710 in 

12 the wellbore. To install the liner 710, an expander device (not shown) is 

13 pulled through Itie inside of the liner 710 to create contact between the 

14 formation 700 and the finer 710, A sand control liner 712 is then run fn the 

15 wellbore to ensure borehole stabQity when the wellbore is brought to 

16 production. Thus, in one aspect, this method comprises: drilling and logging 

17 a wellbore; determining producing and isolated intervals of the wellbore; 

18 Installing reservoir inflow control system; installing a production liner in the 

19 wellbore; installing a production tubing in the wellbore; and producing 

20 fonnatlon fluids. 
21 
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1 Claims; 

2 

3 .1. A system for pnidudng Ibrnrafion flukl through a pioduction tubfng m 

4 \fl(elit)orefbrmedinalbiiTiationcornpri^^ - 

5 (a) at least one fluM flow device disposed in the wenbore. each 

6 said at least one fluid fiiaw device having a flow ivie reducing 

7 pressure tietween an iniet receiving suqh ftjid and an cnjti^ 

8 dischaiging said fluid into ttie production tulnng: 

9 (b) A flow regulation device controHing the fluid dischaige fnm 

10 each said flow line; and 

11 (c) A controi unit for controfllng the op e rat i on ofthe flow regulation 

12 device to control the fluid flow into the production tubing. 
13 

14 2. The system of daim 1 wh^ein the at least one fluid flow device 

1 5 includes a plursdity of spaced apart fluid flow devk»s arranged serially in the 

16 welfoore. 
17 

18 3. The system of daim 2 wherein the control units control the flow of 

19 formatfon fluid tlvpugh each fluid flow device. 
20 

21 4. The system Of daim 3 Wherein flie control units control theflowupon 
receiving a command sign from a remote location. 
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5. The system of any preceding claim wherein the flow line is a tubing helically 
arranged around a tubular member, providing a tortuous path for the fkaw of 
formation fluid therethrough. 

6. The system of any preceding claim wherein the flow line indicates a plurality of 
tortuous flow paths andthe obntroi device controls thet flow of the formation 
fluid through said tortuous patts. 

7. The system of any preceding daim wherein each control unit operates 
Independently to substantially uniformly deplete the reservoir. 

8. The system of any preceding claim further comprising a sensor in the well bore 
providing measurements fora downhole production parameter. 

9. The system of daim 8 wherein the control unit operates the flow 
regulation device as a funcUon of the downhde production oaranneten 

10. The system of daim 9 wherein the downhde production paranneter is 
one of (a) temperature, (b) pre$sure,(c) flow flow rate, and (d) resistivity. 

21 



1 11. A sand control device for use in a wellborecompri^i^: 

2 (a) a shroud having pIuralHy of altemafingpioli^^ 

3 reoeded surfaces virith the probuded »irfaces having irregular 

4 surface adai^ to reduce ttiebnpact of the forrnafion fluid on 

5 the shroud; and 

6 (b) a screen disposed in Uie shroud fbr preventing the flow of 

7 certain particulates from passing the screen. 
8 

9 12. A rnethod of equalizing production froin a weDlx>re having a plurality 

10 of production zones comprising: 

11 (a) Conveying an expandaisle Bner into the weiibore. said 

12 «cpandabie Rner having flow paths adjacent each production 

13 zone for aliowingthefomiation fluid to flcwfnrn the prbdifction 

14 zones Mo the weiltxMre; and 

15 (b) expanding the Bnerwittiin the weii to plaoe said &ier in contact 

16 with the wdltMre vwaiis; and 

17 (c) placing a sand control device adjac^ each flow path &i said 

18 Bner. 
19 

^ 13. A system for producing formation fluid through a production tubing in 
a wellbore formed in a fomiatlon substantially as hereinbefore described 
with reference to the accompanying drawings. 

22 



14. A sand control device for use in a wellbore substantially as 
hereinbefore described with reference to the accompanying drawings. 

15. A method of equalizing production from a wellbore having a plurality 
of production zones substantially as hereinbefore described with 
reference to the accompanying drawings. 
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